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Abstract:
Dehydroleucodine (DhL), is a sesquiterpene lactone
isolated mainly from leaves of Gynoxys verrucosa a shrub
belonging to the family of the Asteraceae native at the
south Ecuador region and used in traditional medicine for
stomach pain treatments and skin wounds. The objective
of this chemical studies performed on DhL were to
establish conditions for the aperture of the lactone ring.
Methods
The plant material (Gynoxys verrucosa) was dried, triturated and
extracted in ethyl acetate dynamic maceration, obtaining an extract with
abundant chlorophylls, that were removed using a Diaion ® HP-20 resin in
an ethanol – water gradient, obtaining a base extract of amber yellow
color from which DhL is separated and purified by preparative
chromatography. The reaction begins by adding 20mg of pure DhL in a 25
ml round-bottom flask, 12.5 ml of H2SO4-H2O is added with stirring at 220
rpm, constant temperature (40°C) inside in a round-bottomed flask and
for a time of 75 hours. Thin layer chromatography (TLC) is used to keep
track of the progress of the reaction. After the reaction time, 12.5 ml of
dichloromethane is added to the mix reaction in order to separate the
aqueous phase from the organic phase. The organic phase is separated,
the solvent removed from the product and the compounds of interest are
separated by micro-column chromatography.
Figure 1. Gynoxys verrucosa tree and leaf. This
species is found south of Ecuador in the province of
Loja
Results
The acidic conditions of the reaction favor the opening of the lactone,
forming a carboxylic acid and a new double bond in the seven-membered
ring, resulting in the formation of dehydroparishin (DhP) a sesquiterpene
related to DhL. The 1H NMR spectrum DhP show 4 oleofinic protons at δ
5.60 (s, HB-13), 6.08 (s, H-3), 5.94 (d, H-6) y 6.52 (s, HA-13), an aliphatic
methine proton at δ 3.85 (q, H-7), two aliphatic methylenes at δ 2.00 (m,
H2-9) y 2.44 (m, H2-8) and two methyls at δ 2.41 (s, CH3-14) and 2.14
(s, CH3-15). The study of the reaction mechanism of DhP guides to
establish the hypothesis that under acidic conditions and without the
application of heat it favors the formation of an alcohol in position C-6 and
one carboxylic acid in position C-12, being the precursor for the formation
of DhP, with the application of heat the dehydration take place of the
alcohol in position C-6.
Conclusion
In this work we study a chemical mechanism that led the opening of the lactone ring, and promote the
formation of DhP from DhL, a natural sesquiterpene present in Asteracea family plants.
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Figure 3. A) Reaction for the formation
of DhP. B) 1H NMR of DhP.
Figure 2. A) Chlorophyll-free
extract. B) Reaction. C) DhL
and D) Micro column
chromatography
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